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TRVESTIGATIVE MONITORING - COLUMBIA RIVER

This report presents dats accumulated during FY-78 to meet commft-

ments £o Apnusl work Plan assignments (FY 78-79) to the Marrowstons

s

Field Station ?éS%ETiﬁS Assistance Office, Nordland, Washington,
The work was conducted under the Environmentsl Contaminsnt Evéiaaiﬁem
Program, Activity 1110 Work Element 220, FProject 03,

ABSTRACT

White sturgeon {Acipenser transmontanus) were ssmpled in
four river sections of the Columbis River; bzliow Bonnevilie
Dam, in lLeke Bonneville, Lake Umatilla, and Lake ¥altula, to
determine if PCB and pesticide residuss are present in conce
entrations high enough to affect reproductive capability, the
marketability or home consumptive use, A total of 22 tisgus
sauples and I roe samples were subjected to residue snalyses
for PCB's and orgsnochlorines, The resulis revesled presence
of FCB's, DDT, DDE, DDD, Dieldrin, HCB, o BHC, T=Nonachlor, o -
Chlordsne, and vChlordane in some or all of the tissues anal-
-¥zed. PCB and DDE were found in ail tissues and in the roe,
PCB and DDE in tissues and percent lipids in Lske Wallula st

vlurgeon were significantly (,05) greaster than those taken below
Bonneville Dam and in Lske Bonneville, The concentrations of
FCB and DDE appesr to be positivaely correlated with pereentage
of lipids. Mean concentrations of PCBig and organochlorine
compounds &ppear to be below the FDA action level of 5 upfp
with respect to consumptive use, PCB levels in sturpeon roe
are highly susnect with respect to possible influence on the
reproductive potential of sturgeon when compared to rublished
data relative to other species,

A response monitoring Brogram was initiatéd to determine the levels:
of PCB and pesticides in sturgeon {Acipenser transmontanus) in the
mid and lower Columbia River, This monitoring was predicated by
National Pesticide Monitoring dsta which indicated that some fish
arecias in the mid-Columbis River reglon contained excessive amounts
of PCB, DDT and its walabolites. This excess was noted in an adnip-

istrative report entitled "Organochlorines and Hegvy VMetals Detected

e Fish- A4 Varitnl Heview nf the Fish and Wi.J1ife Service Contrib-




g

ution to the Nationsl Pesticide Monitoring Progrem- 1967-1973%,
by David F. Walsh, October 1975, Sampling stations specilic-
ally mentioned in this report were: #44 Yakima River, Granger,
Washington: #97 Columbis REivey, Pasen, Washington: and #46 at

Bonneville, Oregon,

As a result of the review, a memorandum was issued on January 14,
1976, by the Program Coordinator, Environmental Contaminant Eval-
uatien, which recommended "that eaéh Regional Pesticide Spacialist
deveia?a a8 _needed, investigative monitoring projects {efther fish

and/or birds) for his vepion within the limitations stated,”

The fish species analvzed in the mid-Columbia River for the National
Festicide Monitoring Program data were, for most part, bottom feeding
suckerg and carp. The sturgeon is also primarvily a bottem feeder

and as such would be subject to similar PCB and pesticide exposure,
Also, because s?gts size, up to 1,000 pounds, and lonpgévity of 3.
plus yesrs it would appear to represent the end of & food chain and

an excellent bio-sccumulator of water-borne contaminants,

The sturgeon is classified as 3z food fish by the Washington Depart-
ment of Fisheries., In past yearé it was considered incidental to

the sglmon harvest., However, rveductions in the commercizl salmon
fishing seasons in the Columbis River have encourapged the develops
ment of & commercial set-line fishery. In 1976 the commercial harvest
in the lover viver section {Jonneville to Astoria) was 23,000 nounds,

This poundage was smassed in some 22,500 fish in the four fo six-foot

tenpths which 18 the commercial size rvestriction, Dﬁring'ihis game




year some 24,000 pounds wers taken from the mid-Columbia {(Honneville

Dam to MoNsry Daml,

4 sturgeon sport fishery also occurs in the Columbia River. 7he
lower viver fishermen catech 4s from 10,000 to 15,000 fish annually,

These fish are in the three to six-foot lengths which is the sport

at
e L

fish size restriction. The wid-Columbia sport ecatch is unknown

this %%ﬁgg Howaver, in view of the findinps sudirecommendations of
the National Pesticide Monitoring Program 1t was deemed desireable
to determine if PCE and pesticide residues in sturgeon are present
in concentrations high enough to affect their reproductive capabil-
ity, marketability or home consumptive use by sportsmen,

SAMPLE COLLECTION PROCEDURES
Specimens were collected in some areas by use of set lines which
were authorized under a Scientific Collecting Permit issued by the
State of YWashington Department of Fisheries., Other gampien were
collected by sccompanying commercisl fishermen inte the field during
the set-line fishing season, and from & commercial fish procesnsing
plant at Astoria, Oregon. Tissues collected consisted of edible
filets weighing not less than 100 grams, These tissues were Laken
from the dorsal-lateral ares immedistely posterior to the operculum.
The filets were skinned, wrapped in sluminum foil and a tap afifiwed
noting the date, location, length, and sex. The tissues were placed
in a cooler containing dry ice and frozen as quickly as possihle,
All smamples were stored in & freezer and maintained in a frozen
conditdion until analyzed. A section of the first bony ray of ths

rectoral fin was collected for ape determination, tagped in 2 manner

ad



similar to the tissue sawmple, and [rozen.

TAMPLE 1T
With the excepiion of the lowrr rlver seclion {Homeville 1o datorin?
rhe Columbis River is essentisliv g sevies of poels formed by hydio-
electric dams, These dams sre believed to have eliminated a1l but

occasional passage of upstyeam migrating sturgeon. Consequently,

axcapt Eer ?G%ﬁj&}ﬁ d$w3§trea@hiiiiiwfiwégzgﬁigggf each pool contains
an isclated population., These isclated populations necessitated
sampling by individual pool and the lower river section to obtain
information relative to the individual groups. Sampling by Individ.
usl nool glso increased the probability of detecting sources of PCH

and pesticidaes entering in waters of tributary streams,

Below Bonneville (Bonneville Dam to Astorial

This section of the Columbia (Fig, 1) is free flowing from Donneville
to the mouth, and 15 about 127 miles long. In addition to conltam-
insnts in the wmain stem Columbia coming from above Booepeviile Dam

and indunivies located along the banks within the sample ssction 1t
has a number of fributariss which could contribute wnter-borne cont-
aminants. These tributaries are: the Cowiitz and Lewis Rivers from
the State of Washington, and the Sandy and Willamette Rivers from

the State of Oregon., Specific sample sites in this section are un-
known, All samples were collected from = commercial fish food process-
ing plant located at Astoria, Uregon. A total of »iphc filet and one
eon wamnle was taken [vom 1his rection.  OF the eipht filets tulken

Lwer wrze Jduplicvates (Tablie 15,
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TABLE 1 = {olumbia River sturgeon filet .nd roe samples by
river section, ape, sex, ant lenpih datre,

- sample Ne, Ape Loy Pvrpgrt by
Total (i} Fork {in’

Below Bonmeville - July 1977

12 roe sample ¥ 57,00

1z 12 i L850 43,00
14 16 Uk 47,50 &7, 50
15 {Duplicate of 14)

15 16 314 52.25 L7,00
17 (Buplicate of 167

18 13 [ 4 55 61 51,613
19 {Duplicate of 18)

20 10 UK &7 .00 L0, B
Lake Bonneville - February 1978 o o
i 7 i 28,75 26,00
2 {Duplicate of 1}

3 15 M 51.00 47.75

4 & TH 28,25 25.00

5 9 F 37.00 32.25

) 7 T 29,75 26050

7 24 E FELO6 70,50
8 {Duplicate of 7J

g 21 M 71.75 63,00
10 (Duplicate of 93

11 roe sgmple from figh #7

Lake Umgtilla - July 1978 o -
50 20 ¥ FItNE H4, 50
51 4 i 15,725 EEIREIN
52 13 85 L5y, 0 BTG
33 g ¥ 37.25 33,25
4 13 F 46,75 47,00
lake Walluls ~ June 1978 :

21 19 M 64,00 58.25
22 iz # 457.25 47,50
23 17 ot &0, 00 57,75
Zh 13 M 52.75 47,00
25 15 M 56.00 54, 50

Moo Males
¥ = Female
M . Tpmature

A . Pothoaman

o




- : This sample section (Flg.2) is gbout 47 miles in length. The msior
tributariess entering thig secifon ares the Wimd, Litlle Vihite Lalwon
and Klickitat Rivers from the State of ¥ashington., Hood Biver and
Mill Creek enter from the State of OUregon, A total of ten filet
samples were taken from Chis section, snd three of this total
number were duplicates. {Table 1}, Ona egpg sample was collected in
thiz section slong with £ilet semple 47 and duplicate #8., The major-
igy of the fish taken in this section were caupht about 1 mile down-

stream from the Hood River Marina (Fig.2). In addition to the above

N ‘e s £ ool vy
Seattle for znalvses., These data are included in the discussion, iy5 gf{f

Lake Umastillia {John Day Dam to MeNarvy Dam)

This sempie section (Fig.3) is asbout 75 miles in length. Tributary
streams are Rock Creek from the State of Washington and the John
Day River, Willow, Simmile and Butier {reeks {rom the Liate of
Oregon. A tobal of five filet samples were taken frem Lhis section
{Table 1), All samples were collected from a side nrm arm chanue |
of the main stem Columbisa approwximately 10 miles west of the town
of tmatilias, Oregon.

Lake Wgllule (Melarvy Dam to Priest Repids Dam)

This ssmple section (Fig.4) is sbout 100 miles in length, Msior
tributaries entering this section are the Walla Wslla, Yakima, and
Snake Rivers. The Wolla Walis and Vakima Bivers flow throush highly
developed apricultural arveas. A totel of five filets were collected

in this section (Tablel), The actual ssmpling site was in the

-
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i immediate vicinity of Port Kelly Station which i3 spproximately
141 miles helow the Tri-Uitlies Arves of Bichiand, Xennewick and
Pazco., The three major tributaries also enter the Columbian Hiver
within this ten mils distance.

AMALYTICAL PROCEDURES
411 sturgeon fiiet# and Toe samﬁies were shipped, packed in dry lece
via commercial airline, to & laboratory under contract fo the Fish
and Wildiife Service., The technigues utilized by this laboratory

were as follows;

Methodology: Limit of detectilon: .0% ppm for Chlorinated Insecticides
1

O
0.10 ppm for TCB's and toxaplenc.
Storaga: All samples were stored in a decp freecze prior to analysis

Preparation: ALl flesh samples were ground in 2 lobart food grinder,
Model A-200. The egg sample was howogenized in a Waring
Blander cup.

Extractions {Flesh and epp) 25 grams of sample was welphed inte a

150 ml beaker. 100 grams of anhydrous sodium sulfate was
mixed into the sample. The mixture was tranaferred to a
Waring blender cup. An additional 100 grams of soddun
gulfnre was added to the boaker.  The soddum sullonte waw
rransferred to the blender cup. 150 mis of petroleum

ether was added t¢ the blender cup and blended at medium
gpeed for two minutes. The petroleum ether was decanted
through a 100 mm powder fumnel plugged with plass wool

into a 500 ml erlenweyer. 125 mls of petroleum ether

was added to the bleonder cup and biended for two minules

and decanted through the glass wool powder funnel. An
additional 125 nls of petroleunm sther was added to the
hiender cup, blended, and decanted. The remaining mixnture
lefz in the blender cup was transferred to the powder
funnel. The blender cup was rinsed with 50 mls of petroleun
gthey and decanted through the powder funnel. The resuitiogp
golution was coucontrated o approwimately 5 sl on o steam
bath and owede to 2% ol with potroleun ocher,




R e —

Clean—up: (rilesh) A 5 ml alinuot ol Lhe cxtract was placed on
previously standardized floriall and cluted with 1530 ml of
3% ethyl ether dn petroleum ether fpllowed by 250 wl of
157 ethyl cthor dn petroloaunm eiber. The renuliing nolatloun
were concentrated Lo approximately Bomls sl mads to 25wl
with petroleunm ether. The first elution was injected on
a pas chromatograph to derermine 1if silicic acid separation
was required. The second elution was injected for quanti-

ration of Dieldrin and Endrin. All sauples required silicle
acid separation.

{Egz) A 10 ml aliquot of the original extract was taken to
dryness and made up to 25 ml with 257 Toluene in Ethyl
Acetata, 4 5 ml aliquot was put through pre-standardlzed
C.P.C. The resulting solution was concentrated to I-2 pat

on a flash evaporator and made te 25 ml with petroleum

ether. A 10 ml aliquot was taken for silicie acid separation.

Siiicic Acid Separation: A 10 ml aliquot of the first elution fronm

fiorisil was transferred to a pre-standardized Silicar
C-4 column and eluted with 80 wls of petrolieun ether,
followed by 350 petroleum ether followed by 150 mle of
1% acetonitide, 197 llexane, BOZ methylene chloride

i mixture. The resulting sclutions were concentrated on 3

: flash svaporator to approximately 2 ml and made to 10 =nle
with petroleun ether. 10 microliters or less of sach
elintion were injected into 2 gas chromatograph foz
guantitation.

Lipid determination: A 3 ml aliquot of the orininal exiract was
transferred to a pre-weighed Z drom vial. The solvent
was removed and the vial was placed in a 40% € ovem for
24 hours. The vial was removed, dessicated, re-welighed
and the amount of lipid was colculsted.

o Cas Chromatography: Instrument: ULewlett Packard Hodel 57104 equipped with
re linerized Wie3, automatic injector and 3332C Dats system.

Column (1) For all chloripated pesticides and PCB's except chlordane isomers

Pocking: 1.5/1.95% ov-17/0F-1 on 80/100 mesh Supelcoport.

Column: Class &7 x 4 mm ID glass

Colums Temperature: 200°% C

Injector Tempersture: 250° €

Dotector Tewpereture: 300° €

Carrier Cas: 9530 Arpen 31 Methone

Flow: 33 wmi/minute or adjusted to give VDE & retention time of
approximntely 10.0 minutes.

12




Column {2} Quantitation of chlordane isomers
Packing: 3% OV-1 on 30/100 Supelcopert
Column: &' & mm ID glass
Colurm Temperature: 1940° ¢
Injector Temporature: 250° ¢
Detector Temperabure: 300%° o
Carrier gas: 937 Argon 5% Methane
Flow: 32 wliminute

AGE DETERMINATION
The pectorsl bony rays collected during tissue sampling were used
for age deiarmin$§§sn, These rave were immersed in a commercial
decslcifving solution for 24 héur&s washed and sectionsd with a
freezing microtome. The sections were stained in hematoxylin o
bring out the growth rings and mounted on slides. A binoculsy

microscope was used to read these zections.

RESULTS
The following organochlorine compounds were identified in sowe or
all of the 22 sturgeon filsts ngpleé: polvehlorinated biphenvis
{PCR's reported as Arochlor 12543, dichlorodiphenyltriéhioroethane
{DDTY and ite metabolites DDE and Sﬁﬁﬁ‘dieiﬁfin, hexachlorobhenzens
{HCB), benzene hexschloride WBHC), and three chlordane related
campéunés,c{ﬂhiardanﬁ,“{chioréane9 and f-nonachior. Mean conceni-
rations of these compounds in sturgeon sre shown in Figure 3,
The percentage of sturgeeon that contained detectable guantities
#f sach compound are shown in Fipure &, The threes rhiordane
compoundas were detected fnly In sturgeon {rom Lake Bonneville,

The compruntds HOH and o BHC were identified only in Lake Walluls

1Z .
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fish, Dieldrin was detected in one sturgeon from Lake Bonneville
and four [rom Lake HWalluls,

In the DDT group, mean DDE concentrations were more than twice

that of DDD in all areas sampled and were 10-35 times that in the
three lekes sampled sbove Bonneville Dam, Mean DDE concentrationg
incressed steadily from g low of .08 ppm below Bonneville Dam to s
high of 1.77 ppm in Leke Yallula sturgeon., Concentrations in Lake
Wallula sturgeon were siggificantiy (.05) higher than thase below
Bonneville Dam and in Lake ZBonneville,

Mean concentrations of PCB's [ollowed a pattern similar to that of
DDE, increasing from a low of .21 ppm below Bonneville Dam to a
high of 1,63 ppm in Leke Wallula. As with DDE, PCB concentrations
in Lake Wellula sturgeon weve significantly (,05) greater than
those érem below Bonneville Dam and in Lake Bonneville,

In addition to the sturgeon filets, two egp samples were znalyzed,
One sample came from a 57 inch (TL) sturgeon tsken below Homneville
Dam in February 1978, DDE and PCBi's were detected at 0.07 and 0.16
ppm respectively and the percentage of lipids was measured al 6,57,
The other sample came from s 76 inch (TL) fish taken in Lake Bonpe-
vilie in July 1977, This sturgeon contained the foilﬁwiég QrEani-
chlorines in ppm: PCBs, 1,45; DDT, 0.47: DDE, 1.75; DbD, 0,71
dieldrin, 0.14; t-nonachlor, 0.16: ¢ chlordane, 0.78; andvchlordane,
0.33. The egg semple contained 38,3 percent tipids,

The mean percentage of lipids i gturpeon filets plso increased

th



28 ssmples were examinad in an upsiveam manner., Lipids in sturgeon
taken below Bonneville Dawm sveraged 2.8 percent, from Lake Bopne-
ville 4.4 percent, f£rom lLake Umatills 5.1 percent, and irom Lake
Yalluls 15.% percent, The lake Wallula average is significantly
{.05) greater than those from below Bonneville Dam and Leke Bonne-
ville,

The concentration of DDE was positively correlated (¢ =.45,F £.05)

to the percentage of lipids in sturgeon filets (Fipgure 7). Similars -
iy, PCB concentrations and lipid percentapes ware positively correl-
ated (v =.53,P ¢.05), (Figure 8), ODDE and PCB concenirations were
aiso positively corvelsted with sturgeon length (r =.54,F 7 .05 and
r=,89, P<.05 respectively) (Fipures 9 snd 10}, The fact that

both sturgeon length and percentage of lipids were positively correl-
asted with DDE and PCB concentrations is explained by the positive
correlation between length and percentage of lipids (Figure 711,
Because dsta from Lake Wellula sturgeon did not coslesce with dats
from other sveas two separate rvegressions were calculsted. o both
instances correlistions were positive., Lake Wallula exhibited =z

Ehérp increase (slope =.76) in percentage of lipids when length
’_inczeased, Howaver, due to the small sample size, the carréiaiioﬂ
coafficient v =.73 was not significantiy (.05} different from zero,
Combined sturgeon data from other aress showed a positive but smaller
increasse in lipids per increase ifn length {(slope =2.1%9,r =.83,P < .05),

Although the regression of DDE and PCH concentrations against percent

Y
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iipids (Figures 7 and 8) shows s positive relationship, it is

recognized thet other varisbles such zs sex, length, age, and

ares taken may influence the lipid ~- concentystion relstionship,

E Therefore, an attempt was made to eliminste all other variasbles

from the relationship by examining five sturgeon in which duplicate
samples wers taken., Becguse each lipid value is associsted with
ite own set of organcchlorine sansant%&ziansg the ratic of the
lipid values may be plotted against the ratio of organochlorine-
concentrations., Figure 12 shows that ghe rstioc of compound conce
éntgétiﬁﬁs WEE ?nsitivaiy correlated (v .67, P {.05) with the
ratio of lipid percentsges. The linear regression vields the
Vaquaéicn %%:?33&*§35? égé where X, is the larger of the two

lipid percentages, ¥; the corresponding compound concentration

of that sample, and X, and Yy the lipid percentage and compound
concentration of the duplicste sample. This equation can be used.
to adjust the orgasnochlorine concentration gssociated with a
cartain iipié percentage to one assoclated with any value desired.
The aqﬁaticn appears to be valid for egg samples ss well as filets,

o

Lgﬁjfébia Z, duplicate samples from each of two sturgson are
éé@pﬁ:&d before and after adjustment to a common lipid percentage.
The vgiéé of 7.09 percent was chosen becsuse it represents the

mean iipid velue for the 22 sturgeon collected, but any value could
be chosen, AB Table 2 shows, the concentration of DDE and POR's

are cioser after adjustment than before. Also the concenirsiions

of BDE and POB's in the epp sample approximate those of the filets,

23
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TABLE 2 ﬁm'éﬁmgari§§n of DDE snd PCRB concentyetions in dunlicste
samplies before and sfter adiustment to a2 common lipid percentage.
Adiustment was made uning the sguatiom %z %ﬁfﬁéaé? %é where
X, is the larger of the two lipid wvalues {e.g, 10.%2 in filet

sample No, 73, ¥ the corresponding ﬁampeagd concentthtion {0,531 for

DDE}, %;the smaller lipid value (7.09), and Yy the concentration

associsted with X3, in this example, the unknown,

Sturgeon sampled Unadiusted data Adiusted dats
iipids DBE ECE Lipids DDE  FPCB
% pom__ ppm % ppm__ pom
76 in. Lake Bonneville
Filet sample #7 10,80 $.51 0,54 7.09  0.37 0.39
Filet sample #B $.47 0,48 0,38 7.08 0 0,39 6,9
Ege sample #11 38.30 1,75 1.45  7.09 0,44 0,37
52,25 in., below Bonneviile
Dam
Filat sample #18 3.14 0,21 0.78 7.0 0,39 1.45
Filet sample #17 1.4% 0,11 0.43 7.09 0,39 1,32
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Table 3 pompares the mean concentrations of DDE and POR's ez
they coour in unsdivsied dats (Fipure 37 to date adiuzted 1o

the common lipid walue of 7.0Y percent. Because concepirat jons
of DDE and ¥CB's were not detectable in sowe sturgeon taken
below Bonpeville Dam, s valid compsarison cannot be made in this
section of the rviver, However, adiusted ﬁat.ﬁzsm the upper
three areas shows thsat the velstive order of mean concentrations
in the three areas is not the same as that based on unadijusted
data, After adjustment the areas of highest concentrations
shifts from Lake ¥Wallula to Lake Umatilla, and the difference

betwaen Lake Bonneville snd Lseske Wallula decreases,

Examingtion of adjusted data also allows an examination from a
different perspective of the relationship betwsen organochlorine
concentrastion and sturgeon length, When DDE concentrations

which have been adjusted to 7.09 pevcent lipids were plotted
against sturgeon length {(Figure 9) the correlation coefficient r
bgcomas ~=,21 which is not significantiv. (.03} different from
zero,  Alsso, aégnsteéVECB vaiues plotted agsinst length {(Figure 10)
yield a correlation coefficient v of -« .02 which is not signif-
icantly .{,05) different from zero. Thus it appears that the
corrvelation between length and concentration chserved in the

unad justed data is due to the positive correlation between length

and lipids { Figure 127,




TAELE 3 .. Comparison of mean concentrations of DDE and PEB's as they actually ocouvred in
stursesn collected from three sections of the Columbia River to mesn concentrations after

adjusiment to a common lipid value of 7.09 percent, the average in all sturgeon collected,

Ares 1ampled Sample size Mean lipid value ODE  ppm PCB  pom
before adiustment Before Afver Befare After
{parcent) adiustment adijustment Adiustment Adjustment
Leke Zonneville 7 b 47 G.51 0,80 0.36 0,61
Leke matilla 3 5,07 1.42 2. 30 1.02 1,57
Lake ¥allula 5 15,57 1.77 1.17 1.63 1.05




DISCUSSTON

The monitoring information in this report is preliminary and guite
imitad, The sanple size per river section does not allow the in-

depth dats analysis that would provide conclusion one way or the

other,

A number of items becsme appavent as the study proceeded and should

influence future wonitoring if it is undertaken. These items are,

for most part, ssmnle gfepafatieng analytical analvsis and the method

in which the results are reported,

Our s&mpiiﬁg technigue wae oriented towstd edible filets Lo mest one

of the study objectives. Since there is s positive correlation

between lipid content and the quantity of organocchlorine and FCB

compounds in the sspple it is pessiﬁis to blas tissus samples by

the amount of fat either left on or trimmed from the filet. Thare

is glso resson to believe that the analytical results reparding

the residue levels found in the tissues and egps which we sub-

mitted may be conservative. This was brought to light by geven

sturgeon submitted by the ¥ancouvef Fisheries Assistance Office

te a laboratory other than the one which anaslyzed the tissues and

eggs for this study. The seven sturgeon were from Lske Bonmeville

and were taken in the ssme genersl area where our samples ware
taken. The snalytical gesolts on these sturgeon indicated residue

lawala ronaidesebly higher than ;:m;z;a;:ss w-‘?ﬁ?i‘& we had submitted,

A rross check o the nsmopgenates of [ hese seven sturveon by vet
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enother laboratory, U.8. Fish and Wildlife Service Natiomal

Figherias Besearch Laboratory, Uolumbla, Missourd (HFRO:,
slgo indicsted rvesidue levels higher than our analvities!

service but not ss high as the lsborstory which they were

cross checking.

The method of reporting results slso varied from laboratory

to laboratory, Our anzlytical service reported PCB residues

as Aroclor 1254 whersss NFRL reported PCB's as 1248, 1254,

1260, and totsl PUBs, The individual formulstions could be
important in determining the biodegradability and toxicity of
the various compounds since more chlorinasted YUB compounds
genersily %re not as acutely toxic as the less chlorinated

onas, In any event future work should include standavdized
z&gaztng and guslity control maintained over those laboratories
providing analytical services,

Generelly sl three lsborstories raported wmesn concentrvations

of BCB and DDT compounds below the 5 ug/g cut off level, Regards
leas of the mean there wers Individual mturgeon which appyonched
or exceeded, as reported by one laboratorv, the cut off lsvel,
As a précautienary megsure it might be advisable to inform lavmen
of the tendency of PCB%s to concentraste in farty tissuses, particularly
immediately undﬁr the skin, and recommend that ail fat be trimmed

from sturgeon prior to cooking so as to reduce injestion of these
compounde to a minimum,

Ade atilesivtnat e Lhal s wete saalile Lo il rin more roe for analvsis

gince this ares appears o be one in which further ipvestipgation




iz warvanted., Collection of roe is difficult because few sfurgeon
undar the six foot length contain apgs.

The Uonfersnce Procsedings of the National Cenference on Paiyehigr-
inasted Biphenyls was used a2 & reference in obtaining comparative
FCB-fish relationships (Buckley, 1875). Jensen et al. {1970, cited
by Hebeker 1976) reported 2 possible relationship between PCR
residues in salmon eggs and egg mortality in Sweden, When residues

in groups of egps ranged from 0.4 to 1.9 ug/g on a whole weight

basis (7.7 to 34 ug/g on a fat basis), related mortalities ranged
from 16 to 100 percent. This indicates that the threshold for ege
mortality was about 0,5 ug/g PCB., Such residues would be COMpars
abie to w%&ie figh residues of 2.5 to 5,0 ug/g. Some of the residue
values reported in tissues which we submitted, and-new thought te
be seﬁéervativ&, were above 2 ug/g and these samples consisted of
filtets onlv, Cne egp sample caiiecteé‘iﬁ Lake Bonneville had a

reported PCB level of 1.45 ug/g (wet weipht), This level f2 well

sbove the indicated 0.5 threshold mortality level for salmon.
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